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PURPOSE: To maintain the uniformity of a read picture in the image 
reader 

using an image sensor whose sensitivity is varied with a change in 
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ambient 
temperature. 

CONSTITUTION: A temperature sensor 18 to detect ambient 
temperature is 

provided in the vicinity of an image sensor 1. Moreover, an output 
signal of 

the image sensor 1 is outputted externally through a variable gain 
amplifier 

17. The amplification factor of the variable gain amplifier 17 is 
decided by a 

conversion table comprising a ROM 20 in response to the ambient 
temperature of 

the image sensor detected by the temperature sensor 18. The output 
signal of 

the variable gain amplifier 17 is not affected by ambient temperature 
by 

setting the amplification factor of the variable gain amplifier 17 for a 
certain temperature to be a factor proportional to a reciprocal of the 
sensitivity of the image sensor. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any. words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image reader used for facsimile, a scanner, etc. 
[0002] 

[Description of the Prior Art] There is a contact type image sensor which sticks to a manuscript mostly 
and is read as image sensors applied to an image reader. The contact type image sensor is advantageous 
to the miniaturization of image readers, such as facsimile, in order that the optical path length may use 
the optical system of about 20-50mm and a short rod-lens array. Although there are a-Si (amorphous 
silicon), CdS, an organic photo conductor, etc. as a sensor material used for a contact type image sensor, 
since what used the organic semiconductor has the simple manufacture process, it has the advantage that 
an image reader becomes a low price. 

[0003] Drawing 7 is the sectional view of the conventional general organic image sensors and a 
mechanical component. In drawing, 1 is organic image sensors which read image information of a 
manuscript. The individual electrode of the organic photo conductor with which 2 performs photo 
electric conversion, and the translucency which formed 3 by indium oxide (ITO), and 4 are the common 
electrodes formed with aluminum (aluminum), and 2 thru/or 4 constitute the organic image sensors 1 . 
Moreover, 1728 pieces are located in a line with the plane in the 8-dot [/mm ] pitch, and, as for the 
individual electrode 3, for this reason, organic image sensors of 1728 dots of element numbers and 8 
dots/mm of resolving power are constituted for the reading engine performance. 5 is a glass substrate. 6 
is a mechanical component which drives organic image sensors, consists of 27 drives IC and drives the 
component of 64 dots per piece. The individual electrode 3 and the mechanical component 6 are 
connected by the bonding wire 7. 

[0004] Drawing 8 is the circuit diagram showing the signal detection method of the organic image 
sensors 1. In drawing, 8 is the resistance component of the organic image-sensors component of eye i 
(integer with which i fills l<=i<=1728) watch of resistance Rsi, and 9 is the storage capacitance 
component of the i-th organic image-sensors component of capacity value Csi. 10 is a signal detector 
which detects an image-sensors output signal, and consists of a feedback resister 12 of the resistance Rl 
connected to the operational amplifier 1 1 and the operational amplifier 1 1 , and feedback capacity 1 3 of 
capacity value CI. 14 is the stray capacity of capacity value C2i which exists in wiring of organic 
image-sensors each component. 15 is the i-th analog switch in Drive IC. + input terminal of an 
operational amplifier 1 1 is set as the predetermined potential Vr (0<Vr<=Vcc). However, Vcc is the 
supply voltage of Drive IC. 

[0005] Subsequently, actuation is explained. Image formation of the image information from the reading 
manuscript (not shown) irradiated by the light source (not shown) in drawing 7 is carried out by the rod- 
lens array (not shown) on a sensor substrate. And the strength of the light which carries out incidence to 
a sensor substrate according to the shade of a reading image is decided, and the amount of photocurrents 
further generated from the organic image sensors 1 changes. Change of the amount of photocurrents of 
the organic image sensors 1 is transposed to change of the resistance Rsi of the resistance 7 in drawing 
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8 . Drawing 8 , drawing 9 , and drawing 10 explain actuation of photocurrent detection of organic 
image-sensors each component below. An.analog switch 15 is first turned on at time of day tl, the 
charge of the storage capacitance 9 of the organic image sensors 1 and stray capacity 14 is reset, and the 
potential of Xi point serves as Vr. Therefore, bias potential Vr-Vb is impressed to the organic image 
sensors 1 . Next, the potential of Xi point is potential from Vr-Vb by the photocurrent which will flow 
from resistance 8 if an analog switch 15 is turned off at time of day tl. - It will descend with the time 
constant of Rsi- (Csi+C2i) toward Vb, and a negative charge will be accumulated in storage capacitance 

9 and stray capacity 14. Descent of this potential continues till the time of day t3 when an analog switch 
15 is turned on next, and this fall of potential becomes large, so that the photocurrent of the organic 
image sensors 1 is large. 

[0006] Although drawing 10 is the timing diagram expanded near the time of day t3, while an analog 
switch 15 turns it on in t3, the charge accumulated in capacity 9 and 14 is sent to the signal detector 10 
on the right-hand side of drawing 8 through an analog switch 15. A transfer of this charge is performed 
mostly in an instant, and a charge discharges gradually by resistance 12 after that. So, the output wave of 
an operational amplifier 1 1 becomes pulse-like like drawing 10 , and the height of this pulse is 
proportional to the magnitude of the photocurrent described in the top. The above is photocurrent 
detection actuation of organic image-sensors each component. 

[0007] The output signal of the organic image sensors 1 is outputted outside through the nonuniformity- 
correction circuit 16 where it amends the illuminance nonuniformity on the sensor side where the light 
source, a rod-lens array, etc. became a cause, the sensibility nonuniformity of image sensors, etc. after 
the flow of processing of a picture signal passes along the analog switch in a mechanical component 6 
and performs signal detection in the signal detector 10 as shown in the block diagram of drawing 1 1 . 
[0008] However, the above-mentioned organic image sensors have the property to change 
photosensitivity remarkably to ambient temperature. Drawing 12 is the measurement data of the 
ambient-temperature dependency of the output Vo of an operational amplifier 1 1 . Only the specific 
component of the organic image sensors 1 is carrying out the monitor of the output Vo here. The main 
Measuring conditions are shown in Table 1 . 
[0009] 
[Table 1] 
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[0010] Output Vdelta currently described as on-off (ts=10[ms]) in drawing 12 is the conditions of 10ms 
of storage times, and is measured for the absolute value of the difference of the white manuscript 
reading output at the time of LED lighting which is the light source, and the reading output at the time of 
putting out lights. Output Vdelta is proportional to the sensibility of organic image sensors. According to 
this measurement result, the sensibility of organic image sensors is increasing in monotone to the 
increment in ambient temperature. Moreover, it turned out that the dark current hardly changes to 
ambient temperature. 
[0011] 

[Problem(s) to be Solved by the Invention] Since the conventional organic image sensors and its digital 
disposal circuit were constituted as mentioned above, since the sensibility of organic image sensors was 
changed remarkably, they had the trouble that the reading image quality of an image reader became an 
ununiformity, to change of an ambient temperature. 

[0012] This invention was made in order to cancel the above troubles, and when an ambient temperature 
changes, even if it changes image-sensors sensibility, it aims at obtaining the image reader which can 
maintain a reading image at homogeneity. 
[0013] 

[Means for Solving the Problem] The image reader concerning this invention forms the translation table 
which performs conversion to the amplification factor of a variable gain amplifier from the temperature 
which said thermometric element measured, and the variable gain amplifier which amplifies the output 
at the time of manuscript reading of image sensors while forming the thermometric element which 
detects ambient temperature near the image sensors. 

[0014] Moreover, as another means, while forming the above-mentioned thermometric element, the 
analog operating circuit which performs conversion to the amplification factor of a variable gain 
amplifier from the temperature which said thermometric element measured, and the variable gain 
amplifier which amplifies the output at the time of manuscript reading of image sensors are formed. 
[0015] The translation table which calculates the proper quantity of light of the above-mentioned light 
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source at the time of manuscript reading as a means of further others from the temperature which the 
above-mentioned thermometric element and this thermometric element measured, and the light source 
for manuscript lighting in which light control is possible are established. 
[0016] 

[Function] Since the amplification factor of the above-mentioned variable gain amplifier sets it as the 
value proportional to the inverse number of the relation of the image-sensors sensibility to an ambient 
temperature, even if it changes an ambient temperature, the output of a variable gain amplifier is not 
dependent on temperature by controlling the amplification factor of a variable gain amplifier using a 
translation table or an analog operating circuit. 

[0017] Moreover, since the quantity of light of the above-mentioned light source for manuscript lighting 
sets it as the value proportional to the inverse number of the relation of image-sensors sensibility, even if 
it changes an ambient temperature, an image-sensors output is not dependent on temperature by 
controlling the quantity of light of the light source. 
[0018] 

[Example] Drawing explains one example of this invention below example 1 . drawing 1 is the block 
diagram showing the image reader by the example 1 of this invention, and 1,6, 10, and 16 are the same 
as that of the above-mentioned conventional example ~ they are organic image sensors, Drive IC, a 
signal detector, and a nonuniformity-correction circuit, respectively. In order that a variable gain 
amplifier with the amplification factor controllable from the outside to which 17 makes the signal of an 
image-sensors output predetermined magnitude, and 1 8 may detect the temperature of the organic image 
sensors 1, The thermometric element arranged in the near, the A/D converter from which 19 changes the 
analog signal from a thermometric element 18 into a digital signal, ROM (read only memory) which 
built in the translation table with which 20 asks for the amplification factor of a variable gain amplifier 
17 from the output of A/D converter 19, and 21 are D/A converters which change the output from this 
translation table into an analog value, and are sent to a variable gain amplifier 17. A/D converter 19, 
ROM20, and D/A converter 21 use a thing with a data length of 8 bits altogether. S o, ROM20 is a 
translation table from 256 kinds of input values to 256 kinds of output values . Drawing 2 is the circuit 
diagram of a thermometric element 18. The thermistor with which 22 has a negative-temperature 
property in drawing, and 23 are fixed resistance (resistance: 5Kohm). Below, since it is easy, 22 is only 
called a thermistor. 

[0019] Below, the actuation in this example 1 is explained. About actuation of the organic image sensors 
1, a mechanical component 6, the signal detector 10, and the nonuniformity-correction circuit 16, it is 
the same as that of the above-mentioned conventional example. The picture signal from the signal 
detector 10 goes into the nonuniformity-correction circuit 16 via a variable gain amplifier 17, and after 
nonuniformity-correction processing is carried out, it is outputted outside. Th e amplification factor of a 
va riable Rain amplifier 17 is determined by the translation table according to the ambien t temperature of 
t he organic image sensors 1 which the thermometric elem ent 1 8 detected. This is the flow of the main 
signal processing in this example. A/D converter 19 is an interface which changes the analog signal 
value which is the output of a thermometric element 18 into the digital signal value which is the input of 
ROM20. Moreover, D/A converter 21 is an interface which changes the digital signal value which is the 
output of ROM20 into the analog signal value which is the input of a variable gain amplifier 17. 
[0020] Actuation of a thermometric element 1 8 is described first. In drawing 2 , the thermistor 22 is 
connected to fixed resistance 23 and a serial between a power source (5 V) and touch-down. The 
electrical potential difference between the terminal detects temperature. And this thermistor is installed 
near the organic image sensors 1. A thermistor 22 uses for example, model name 203CT-4 (a negative 
temperature coefficient B:3410, 25-degree C criteria resistance R25:20Kohm) by Ishizuka Electronics 
Corp. Generally, the resistance Rt of the thermistor at the time of temperature T is given by the degree 
type by making a negative temperature coefficient B and the criteria resistance R25 into a parameter as 
known well. 

Formula 1 Rt=R25, exp[B, and { l/(T+273)- 1/(25+273) 
}] 
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So, the relation between the electrical potential difference Vth in drawing 1 and temperature is a formula 
2. Vth=5Rt/(Rt+5Kohm) 

It becomes like the graph of drawing 4 by count of a formula 1 . 

[0021] Next, the setting approach of the translation table in ROM20 is described. The relation of a 
degree type is realized by the output Vo of the signal detector 10, and the relation of ambient 
temperature T by drawing 12 like the conventional example. 

formula 3 Vo=f(T) and P-Ts — P is the amount of sensor side incident light of the organic image sensors 
1 , and Ts is the charge storage time here. Vth sets a formula 2 like a degree type in the semantics of the 
function of temperature T. 
Formula 4 Vth=g (T) 

So, an output signal Vo is searched for as a function of the output Vth of a thermometric element 18 like 
a degree type from a formula 3 and a formula 4. 

formula 5 Vo=f (g-1 (Vth)) and P-Ts — g-1 (Vth) is the inverse function of g (T) of a formula 4 here. It 
is a formula 6, when the amplification factor of a variable gain amplifier 17 is set to alpha and an output 
is now set to Vout. It is Vout=alpha-Vo and is a formula 7 from a formula 5. It becomes Vout=alpha-f 
(g-1 (Vth)) and P-Ts. The translation table of ROM20 in this example sets to A the constant which is the 
translation table of the output voltage Vth of the thermometric element 18 which is an input, and the 
amplification factor alpha of the variable gain amplifier 17 which is an output, and does not depend for 
the transformation on temperature, and is a formula 8. Alpha=A/{f (g-1 (Vth))} 
It sets up. This translation table is called for more easily than drawing 4 and drawing 12 . So, it is a 
formula 9 from a formula 7 and a formula 8. It becomes Vout=A-P-Ts and the output signal Vout of a 
variable gain amplifier 17 serves as a value independent of temperature. 

[0022] Although fluctuation of the signal-detecter output by fluctuation of the sensibility of organic 
image sensors produces the image reader in this example when a reading working ambient temperature 
changes as stated above, when a thermometric element 1 8 detects the ambient temperature of organic 
image sensors and controls the amplification factor of a variable gain amplifier, it is made not dependent 
[ the output ] on an ambient temperature. So, the reading image outputted from the image reader in this 
example turns into an image independent of ambient temperature. 

[0023] As shown in a formula 3, the relation between the sensibility of the organic image sensors 1 and 
temperature was constituted from an image reader of the above-mentioned example 1 using the 
translation table by ROM which is example 2. so that the function form of arbitration might be 
sufficient, but an analog operating circuit may constitute without using a translation table. Drawing 3 is 
the block diagram of the image reader in an example 2. For 24, as for amplifier and 26, in drawing, a 
subtractor and 25 are [ an adder and 27 ] dividers, and the other structure is the same as that of the thing 
of drawing 1 . 

[0024] Below, actuation of an example 2 is explained. Since the relation between the sensibility of the 
organic image sensors 1 and temperature can approximate by the linear expression, a formula 3 makes B 
a constant, and it is a formula 10. f(T) ^fo+B-T (fo is reference voltage) 

It applies. It is a formula 1 1, using D as a constant by using output of a thermometric element 18, and 
relation of temperature to C, in a formula 4, furthermore, since it is easy. The formula 8 in the above- 
mentioned example 1 if it sets with g(T) =C-D-T is a formula 12. Alpha- A/{fo+B- (C-Vth) / D} 
It applies. Then, in drawing 3 , C-Vth (C is reference voltage) is calculated with a subtractor 24, and it 
doubles B-D to that value with amplifier 25 after that, and after adding fo with an adder 26 further, the 
same effectiveness as the ****** above-mentioned example 1 is acquired with this value in A by the 
divider 27. 

[0025] Although what removed fluctuation of a reading image by controlling the amplification factor of 
a variable gain amplifier 17 by the example 3. above-mentioned two examples to change of ambient 
temperature was shown, the same effectiveness is acquired even if it controls the quantity of light of the 
light source instead of controlling the amplification factor of an output. The approach is explained 
below. Drawing 4 is the circuit diagram of the image reader by the example 3. In drawing, 1,6, 10, 16, 
18, 19, 20, and 21 are equivalent to the configuration of an example 1. In order that the LED array 
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whose 28 is the light source for manuscript lighting, and 29 may control the quantity of light of a 
manuscript, the LED array drive circuit which controls the drive current of LED array 28, and 30 are 
amplifier whose amplification factors which amplify the output of the signal detector 10 are 
immobilization. Drawing 6 is the block diagram of the LED array drive circuit 29, in drawing, 29 is an 
LED array drive circuit and 28 is an LED array. Since the LED array drive circuit 29 is easy, what was 
constituted only from PNP transistor 3 1 is shown. 

[0026] Actuation of an example 3 is explained below. The relation between the output Vo of the signal 
detector 10 and the output Vth of a thermometric element 18 is expressed with a formula 5 like an 
example 1. 

[0027] Actuation of the LED array drive circuit 29, i.e., the light control approach of LED array 28, is 
described below. The output of D/A converter 2 1 is connected to the base B of a transistor 3 1 in drawing 
6 . By changing this base electrical potential difference, the amount of currents of currents which flows 
to Collector C, i.e., the amount which flows to LED array 28, can be changed, and the quantity of light 
of LED array 28 can be controlled. The amount P of sensor side incident light is a formula 13, using the 
above-mentioned base electrical potential difference, i.e., the input voltage of an LED array drive 
circuit, as VI. P=h(Vl) 

It can express. It can ask for this relation easily by an experiment or theoretical count. 
[0028] The setting approach of the translation table in ROM is described below. When the amplification 
factor of amplifier 30 is set to beta, the output Vout of Amplifier B is a formula 14. It is Vout=beta-Vo 
and is a formula 15 from a formula 5. It becomes Vout=beta-f (g-1 (Vth)) and P-Ts, and is a formula 16 
by the formula 13 further. It is set to Vout=beta-f(g-l (Vth)) andh (VI), and Ts. The translation table of 
ROM in this example sets to F the constant which is the translation table of the output voltage Vth of the 
thermometric element which is an input, and the LED drive circuit input voltage VI which is an output, 
and does not depend for the transformation on temperature, and is formula 17 Vl=h-1 (F/{Ts-f (g-1 
(Vth)})). 

It sets up. However, h-1 shows the inverse function of a formula 13. It can ask for this translation table 
easily by drawing 3 and drawing 12 . Formula 13 So, it is a formula 18 from a formula 15 and a formula 
17. It becomes Vout=beta-F and the output signal of amplifier 30 serves as a value independent of 
temperature. 

[0029] In addition, although the above-mentioned example 1, the example 2, and the example 3 
explained organic image sensors to the example as image sensors, if it is the image sensors with which 
the sensibility changes to an ambient temperature, the same effectiveness as the above-mentioned 
example will be acquired. 

[0030] Moreover, although the above-mentioned example 1, the example 2, and the example 3 showed 
the thing using the thermistor which has a negative-temperature property as a thermometric element, 
they may be other thermometric elements using a forward temperature characteristic thermistor, a 
thermocouple, etc. 

[003 1] Moreover, although ROM was used as a translation table, RAM (random access memory) is used 
for the above-mentioned example 1 and an example 3, and after making a translation table memorize by 
computer etc. before reading actuation, they may read. 

[0032] Furthermore, although the above-mentioned example 2 approximated the relational expression of 
the sensibility and ambient temperature of organic image sensors, and a thermometric element and the 
relational expression of ambient temperature to the linear expression like a formula 10 and a formula 11, 
respectively, it approximates in one or those combination, such as a high order function more than 
secondary, an exponential function, and a logarithmic function, and even if it makes it the configuration 
which combines the analog operating circuit of each function, the same effectiveness as the above- 
mentioned example is acquired. 
[0033] 

[Effect of the Invention] Since it is constituted as explained above, reading image quality is not 
dependent on temperature, and this invention is effective in a good image reader being obtained, when 
image sensors to which sensibility is changed by change of an ambient temperature are used. 
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